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2rngzama WOMAP and HEMNTH

CCIR Report 340 (Atlas of fonospheric characterietice) contains refarence
data  defining wonthly median values of the standard ionospheric
characteristics scaled from a vertical-incidence fonogram. Orthogonal Fourier
polynomials and amsociated numerical cosfficlents are used to reprassnt the
teogrephical and universal time variations, There are separate sets of
cosfficients for each wonth for refersnce low and high solar epocha
{corresponding to ewcothed sunspet mmber R = 0 and 100 respactively).
Linear {nterpolation/extrapolation to any othJF sunspot number appropriate to

2 particular year is assumed. The nusber of cosfficients varies with the
lonospheric characteristic being mapped.

Using also reference information on the decile deviations about the monthly
fedian taken from other CCIR reports and cosfficlents contained on floppy
disk, progrems WOMAP and HRMNTH for PC evaluation give respectively a
printout on & full or part world sap grid for a specified month and UT hour

and & printout for a specified location at a series of months and hours any
of the followlng:

monthly medlan, upper and lower decile foF?
wmonthly median M(3000)rz, h'F, h'F-F2, fol and foFl
monthly median, upper and lower decile foRs

Figures 1 and 2 show WOMAP and HRMNTH examples respactively.

Operating instruciions
Ceneral

Programs can be run using the disks supplied or via a hard-disk driva. Type
"WOMAP' or 'HRMNTH' as appropriate for a system wvith maths co-processor or
'WOMAPX' and ‘HRMNTHX' {f there fa N0 co-processor, User-interactive
questions relating to the configuration are then asksd.

Disk ] contains the version of the program for use with s maths CO-processor,
together with sn example input data file. Disk 2 holds the sxecutable binary

code [or the non-coprocessor version and tha source code (usable with both
vernions).

Typing 'CON' directs output to a console and ‘PRN' to an on-line printer.
Input files, formatted as Indiceted below, and requested by the program, can

be created using the M5-DOS 'EDLIN' command or by mesns of a proprietary
editor.

WOMAP input

Adne 1 Number of latitudes (maximum 37) and longitudes (maximum 12)
defining the grid points for which calculations are to be made.

(Format I5. Number of latitudes columns 1-5; number of longitudes
columns 6-10).

lines 2 etc Latitudes, degrees and decimal degrees with N positive.
(Format F10.2, maximun 8 to a line, coluwns 1-10 etc).

last line

HRHNTH
line 1

Longitudes degreas and decimal degrees P positive or W
negative of GCreenwich. (Format F10.2, waximum 8 to a 1lue.
¢colusns 1-10 etc).

Times of start, finiah and step of calculations in integer
hours UT. (Format IS5, columna 1-5 ate),

Month number (Format I5, columms 1-5); year (Formst A4,
colusns 7-10); 12-wonths running wmean sunspot number R}
(Format F10.1, columns 11-20) and 10.7 cm solar nolse f{lux
number (Formar F 10.1, columns 21-30).

(Hote Calculations work in terms of aunspot number unless R12 i«
sat negative)

Ionospheric characteristic code number KK (Format 15, columns
1.5); program control Index KOUNT (Format 15, columns 6-111)

(Note KK~1 for foF2 monthly median; KK=2 for a combined printout af
the foF2? monthly median, lower and upper deciles; KK=3, 4,
and 6 give monthly median M(3000)F2, h'F and h'F-F?
respectively; 7, 9, 11 produce foEs monthly median, lower
decile and upper decile respectively; 15, 17, yield monthily
median foE and foFl respectively).

Successive batches of calculations can be performad using
KOUNT as follows: O and 4 (halts following batch), 1 (new sat
of latitudes and longitudes), 2 (new year and solar epoch), 1
(new {onospheric characteristic).

Nawe of location (up to 20 charactera) for which calculations are
wanted SITE (Format 5A4, columns 1-20); latitude (Format FJ0t |,
columns 21-30); longitude (Format F10.1, columns 31-40).

lines 2 and ] (both alvays present) Numbsr of timas up to 24 (Formatv £},

line 3
lne ¢

PAB/MID

columns 1-3); times UT with 12 to a line in hours and decimal
hours, TIME (Format F6.2, columns 4-9 etc).

Year IYEAR (Format A4, columns 2-%); type of solac-activity index
for interpolation 15 (Format IS5, columna 6-10).

(Note IS = 0 for smoothed sunspot number; 1 for solar flux)

Twelve values of solar activity index for January-Deceaber of IYFAK
(Format F6.1, columns 4-9, 10-15 etc),

Ionospheric characteristics code number and program control index
- same ag last line of WOMAP input, but with KOUNT = 1 for new $JT%
and TIME; KOUNT = 2 for new IYEAR and IS.
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YROGRAN NUFTY
{Micracomputar-varsion)

Intraduction

Recommendation 37) defines the basic MUY as the highest frequency ac vhich a
fadio vave can propagates between given terminals on a specifisd occasion by
fonospheric refraction slone. In principle. svaluscien of the basic nur
fequires « knovledge of the ionisation over the path vhers che path itself (s
determined by that same 'lonlue!.on. In praccise, hovever, approximace
procedutes are usually adequate. Repore 340 gives refarence Lencapheric daca
and simplified algorithms which can be used te setimate the basic NUF. In
particulsr, grest-circle propagation 13 sssumed wich an ionosphars
appropriste to sidpach conditions for path lengch wp te 4000 km and che
#o-callad 'two-control poinc' approach for longer pachs,

Program MUFFY, outlined in Parc 12 of Report W0, is a computer procedurs
giving the basfec MUF for sither the short er leng greac-cirele pach. It has
bewn prepared in response to Nesolution 63 which cequasts tha Dirscter CCIR
to make available computer programs In etandardised lengusge for the
prediction mechods dascribed in Scudy Group & Reports and Recommendations.
MUFFY is available in wainframe and microcomputer versiens. A descripeion of
the mainfrase version has been presented by Dick et al (1903). Thias
microcompucter varsion descripcion reproduces sppropriate material from thae
earller drafc.

MUFFY, wversion JULY 90. has been wricten in FORTRAN 77 language for
isplewantation on an IBM FC or <ompatible microcomputer having about )80
kbyte of avallable core storage, and a disk drive. It permits the calculstion
of the basic MUF st integer hours UT over a fined path betwesn specified
tarminals in a given month and for a quotad level of solar secivity (Pigs 1.6
provids sample output results). Alsc evaluated L{s an approximation of the
optimum traffic frequency (FOT). The FOT is defined in Recommendation 17) as
the lover decile of the daily valuss of sparscionsl NUF at & given time,
whers the operactional MUF (s cthe highest frequency thst would permit
acceptable operation of a specified radlo service st a given time. Here the
FOT Ls calculacad in terms of the correspomiing eperational MUT,

The refsrence dats given in Report 3.0 for the F2 layer ars of two altsrnate
types, known respectively aa the Oslo snd Newv Delhi ccefficients. Program
MUFFY acceasses CCIR Data Disk Seat B (Resoluction 6)) and can use sither of
these .

Ssction 2 provides a technical description of the procedure folloved and the
ressining sections of this handbeok discusa program input and output
arrangemants,

Ischnical description of the procedurs
Gansxal approach

The procedure for astimating the path basic NUF and the path operational HUF
consists of tha following separate stages:

(1) determination of the great-circle path and path length.

(11)  depending on the path length, Ldencification of a number of
propagacion modes involving refleccion from the £, FL and FZ layers.

(111) aevalustion separstely of the basic MUF for each of these modes. This
is given as the product of the corresponding laysr critical frequency
at a definad location and the MUF factor for that mods. The MUF factoer
is an empirical function of hop length,

{iv) the path basic MUF {s taken as the greacest of the MUF's for the
ssparats modas,

(v) the path cperational MUF {s taken as the greatest of the E.Fl and F?
modes oparational MUF's,

(vi) evaluation separstely of the FOT for each mode u: given fraction of
the correaponding operational MUF for che wode.

(vii) tha FOT for the path is taken as the greatest of tha FOT's for the
separate modes.

Note that on occasions the path FOT may realate to a differsnt wmode than the
path basic MUF.

Propagation modes. lengths and lonospharic positions sampled

The folloving table indicates for tha E, Tl and F2 modes vwith a
transmitter-recaiver separation D, the hop distance 4 used for the evaluation
of MUF factor M(d) and the position x from the transsittsr at vhich the
ionosphere L samplad. In the two control point procedure for F! modes with D
> 4000 lm the WUF is taken as the lover of the two valuss at points 2000 km
from sach terminal.

HODE ) d x
(im) ) (km)
0-2000 D —'iL
L 2000- 4000 2000 <
4000
D
F1 2000 3400 D -
0-4000 b -g—
F2 >4000 4000 2000 and D-2000
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¢rizical fraguancisa

foE ts given by squations 1-7 of Section 2.1 of Part 4 of Repert 0. the
foFl is given by the equatiens of Section 2 of Fart 3. In the case of foF2
thers ars two varsions. The equacions on which the Osle coefficlents are
based are presented In Pare 2. Sections 2 and ).1. The Oslo coefficients
involve & separste mepping of foF2 as & function of geographigal laticude,
longitude and Universal Time for each month of the year and tvo reference
levels of smoothed sunspot number, R..=0 and 100. Linear interpolation or
extrapolation for any gomoral .'12 u} te a lisiting value of lu-lso is
assumed.

' The New Dalhi coefficlents apply for a single representation of LoF2 as a

functicn of geographical letituds, longituda, Univeresl Time, day mumber (in
the range 1-363) and smoothed sunspot number. The selar-cycle dependance is
sscond degres, The squations used, which ars & develepment from thoss
amployed with ths Oslo cosfficiants, are pressnted by Jones and Obitte
(1970). The New Delhi cosfficients are recomsendad for use in short-terw
prediction prograss (Section 3,2 of Part 1 of Raport 340) but novmslly the
Oslo cosfficlents should be used when determining the basic MUF.

MUE Lacraxa
the E mods MUF fasctor is given by the squationa ef Section 2.2 of Part & of
Repore 340, The Fl mode M7 Lecter La given by the equations of Section } of
Part 5. For the F2 mode Lt ie the first necassary to svaluate

F2(ZERQ)MUF = foFl ¢ !./2
vhere £, L3 the slectron gyrefrequancy
and

F1(4000)MUF = 1.1 x fof2 x N(I000)F2
where M(}000)FZ is mapped 88 & funccion of geographical latitude, lengituds
and Universal Time in a similar vay to cthe mapping of fof2. The baeic WUF for
distance D is then given in terss of F2(IERO)MUT snd F2(LO0D0IMUF using

equations developed by Lockwood (1963) and described in Section 3 of Part 2
,“ Report 340.

Opsranicval tUX

For F2-wodes the operationsl MUF Ls the product of the basic WF and the
tactor R as given from Tsbls 11 of Paxt 3 of Report 340, For £ and Tl wodas
the opsrilional WUF s equal te the basie NUF.

The path opsracional MUF ls the greaceat of the eperational WUF's for E, Fl
and F2 sodes,

Iha FOT

For F2 modes the FOT is taken as 0.85 times the operational HUF. For E and Fl
modes the FOT is squal te 0.93 cimes the respective basic WUF's. The path FOT
s the greatest of the FOT's fer £, Tl and Fl-modas.

e

loput dats
wumn_n_lnﬂlﬂ—l—ﬂ“““

Input data Tequiresants ars a8 Lndlcated below. Unita in which quantitles are
sxpressed are as shown on the display.

Clzeuit/oparational paACARECers
1) Selection of Oslo or Nev Delhi foF2 coefficlents.
{(11) Computation for the short or long great-circle path.
(111) Latitude snd longituds of the transalitter and receiver,
{iv) Mouth, sacothed sunspot nusbsr and calendar year.
(v) Universal Tises.

Syates RAXARLAT

Transmicter pewer.

Curack: ARCACACEAVA LORUE

This Lnput systes is wrictten in Turbo Pascal & as this language provides -

facilities which are met availlable with standatd Fortran 17. It is an
adaptation of thet used in the microcomputer version of the method of Report
#94 (Dick end Bizun, 1990).

Thres displays are provided;

(L An loput file display 11sting the circuft dacs sub-sets of those
circuits held in the directory. (Figure 1).

(11)  An edict display which lists all the parameters of a given circuit data
st (Figure 2).

(111) A sultiple fun display which can ba composed in order to perform
successive calculacions tor particular eircuit combinations. {This can
slas be used for & single eircute).

A selection of operacions as described belov 1s available with thess !

displays.

On loading MUFFY & Turbo Pascal & program (INPWUT.EXE) 1o called and the

input file is viewed.

Calculationa can b porforwed 1in toput file display wode, multiple circulce
run mode ot edit élsplsy meds.

o



Lognt LAl dlznley sods

Vith the cureer Weys an individusl cireuic can da highlighted and then using
the [unction keys Fi-Fi varieus operatlons perferned on it.

Cursor highlighting sctions ave as follows:

Up arrow: soves curser upwarde ons civcuit im liet

Down arrew: moves curser dewrwards ews circuit

Page up: soves curser te flrst circult en next page

Page down: moves curser te first slreuit on previeus page

Home : soves curser te firet cireuit in direstery

End: moves cutser te last clrcult in dizrestery

Pressing the RITURN kay alee woves the cursor deviwards one entry.

The designation of the function keys for individual eircuit eperation ias:

Fl. Performs calculations and send cutput te printer

F1. Pecforms caloulations and sends sutput te the YU

F3. Performs calculations and semds sutput te a dlek file
T4. Enters edic display and rvn meds

FS. fnters multiple ¢circuit sssesbly and Tun mods

Fé. Delates the cireuit date set frem the dirsctery

F7. Renumbers cirewit data sets

rt. Quits prograa

pultipis-circult sassmshly and run meda

This facility, which is entered by pressing key r3, provides batch running of
up to 30 circults st a time. Batches are asveublied and vun. For masesbly,
clrcuita included in the directory sre reviswed by placing the cursor over
the clrcuit name using the srvow keys. A partiewlar circuit (s selected by
prassing kay Fé (in vhich cass a highlighted wmushar appears naxt to the
circult neme and the curser moves sutesatically te the naxt ecireult of the
directory). the running tetal number ef slreuics selected appears in the top
right -hand corner of the seresn.

The designation of the functien keys for multiple oircult section and running
is:

Fl. Runs sultiple circuits and sends output te printer

2. Buns sultiple clrcuits and sends output te vou

F3. Runs sultiple eircuits and sends ouctput o & disk file
F4. Selects & circuit for a multiple tun

F$. Quits mulitiple rum selection facilicy

Edit display and rup mode

After pressing the Fé key whilst in the input file display & nevw scresn
display appears giving in the top half = listing of parameters for the
previcusly highlighted clvcuit. The cursor appesrs highlighting the first
parsseter (the Method}.

Parameters are reviewed by using the srrov key commands:

Theae are as follows:

Up arrow: aoves upvards one paraseter
Down arrow. soves dovnwvards one paraseter
Laft arrow. woves back ore parameter in lisc

Right arrow. ®Bovas ontoe next parameter in list
Also the RETURN key moves onto next paraseter in list,

Every tima the curser is moved s corresponding wessage is displeyed tovards
the bottom half of the screen, explaining what the parasstsr fs and advising
the user vegarding the lleits {mposed and units to be used, To change a
pacasater just move the curser over it and typs in the nev valus, followsd by
s 'RETURN'. A small message appears mid-screen to advise of invalid entries,
in vhich case enter again until the value ia valld.

The backspace hey can be used to delets a character.
An sxample of edit display formate is shown in Figure 2.
In the sdit displey and Tun mode the function ksys are smployed as follows:

F1. Perforss calculations for viewed cireculr and sends output to
printer

F2. Parforms calculstions for viewed circult and sends output to vou

7). Ferforms calculations for viewed circult and sends sutput to & dluk
file

4. Stores edited clrcult data set In input file diresctery

F5. Quits edit mode and raturns to inmput {ile display mode

Tranamitter aod receiver cookdinate reprasantations

The compass pointing (N, B, 5, W) may be fiwmadiately befors or after the
muserical coordinates or, following IFRB practise, between the integer and
fractional parts. Examples of these thres fores are N31.5¢, 5%1.56N and 31IN%6
respectively. The quantities N32 and 52N are interpreted as 32 degrees north.
These sptions are edditionsl to the abllicy te input coordinates eithar In
decimsl degreas or degress and minutes.



Quiput
Output exampies shoving the formats provided are given in Figures 3-6.
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 MUEFY INPUT FILE DIKECTURY .

'3, SYDNEY
"4 SYDNEY

. LUECHOW, FBR ©
_ HIRAISO, JAPAN'

u. smw 161 5P
12, "SYINEY 10 184 LP.

] “F2 ¢ RUN VDY /E:
3 % FS. 1 SELECT MULTIPLE RUN
£7s RENUMBER CIRCYITS ~  F8 : QUIT PROGRAM

Figure 1 Example of MUFFY input file display

Ib
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+ DELETE CIRC




"‘-Q:L' . Pﬂ'“‘l g FRULHAR aurs s B R

tEAR 13 NTH S
ho BASTC WUF OPEPATIONAL NUF AND FOT DETEAMINATION - CCIR REPORT )40-6

TSPt
OSLD FOF2 COLFFICIENTS
MAY 1990 SUNSPOT ™). 152.0
SYDNEY TO ADTLAIDE AZINUTHS HILES WM,
33.93%  1%1.172 Y% .925 138.38% 261.01 88.13 120,46 11%9.)
SHORT PATH ™ MR 1.0 Xv

Ut MUFr  WUF FOT UT BMUF  MUF FOT Ur MUY MWUF  FOT
01 198 21.7 183 0% 12.6 15.1 12.9 17 1.3 9.0 1.6
02 199 21,9 188 10 10.7 12.8 10.¢% 18 6.7 8.0 6.8
03 19.9 219 186 11 9.2 11.1 %4 19 5.8 1.0 6.0
0k 19,7 21.6 18.4 12 .1 9%2.¢ 8 0 64 7.7 &.5
05 19.4 214 18.2 13 7.7 %2 1.8 n 9.4 10.3 9.0
06 190 20,9 17.8 1b 1.7 e.1 T8 22 146 159 135
07 17.4 193 166 13 7.8 %4 B0 27 18,2 20.0 17.0

o8 1%.1 16.6 4.1 16 7.8 9.4 8.0 2% 19.6 21.5 18.)

Figure ) Enaaple of output for path length less than 4000 k= (Oslo foF2)

Figure 2 Example of edit display
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PROCAAN ‘NUFFY" -JULY %0 PROGRAM *MUFFY' -JULY %0

BASIC MUF OPERATIONAL MUF AND FOT DETLANINATION - CCIR REPOAT J4G-4 BASIC MUF.OPERATIONAL MUF AND FOT DETERMINATION - CCIR REPORT 3e0-¢
NEV DELWL FOF2? COZFFICIENTS OSLO FOFZ COEFFICIENTS
MAY 1930 SUNSPMOT WO, 132.0 JANUARY 1979 SUNSPOT NO. 125.0
e am Tesis 138308 ror snas 32040 wse. o 139 80u T eeon 140 608 ﬁ;'.“g"su.uuuﬁn.sm'sson.a
SHAT PATH TX PR L0 SHORT PATH  TX PWR  100.0 K

UT  MBUF WF FOT UT MUF  HUF  FOT UT MUT MUF  FOT
UT MMUF MUF  FOT UT BMUF  HUF FOT UT MUF HWUF  FoT

o1 2080 22.9 19%.4 0% 13.6 16.4 119 17 0.8 106 90
0 09 17
02 103 22.¢ 19.2 10 12.0 14.4 12.2 19 $.1 9.7 82
02 36.3 45,4 386 10 15.4 20.8 17.7 18 9.3 12.6 10.7
03 20.2 11.2 189 1 10.6 12.8 108 19 .1 83 1.}
0} 11 19

04 19.8 208 W0 12 .6 11.5 9.7 20 1.3 %1 17
0% 1%.7 1.6 18.& 1 9.0 0.8 9.2 21 10.7 11.7 1100

06 3.4 44,3 1376 12 12.2 16.5 1s.1 20 0.2 25.2 2.4

s 13 2t
06 19.3 2.1 18.0 1 .9 10.7 91 T 13.6 17.1 1laé

06 26.8 3).3 28.4 14 11.5 15.¢ 13.2 22 33.)) 46l 373
07 18.0 1990 168 13 $.0 10.8 9.2 3194 214 182

07 15 e
08 13.8 11.4 148 14 %.1 109 9.1 % 1208 2.y 193

o8 1.6 29.2 2.8 16 9.6 13.0 11.1 26 37.7 471 &0.1

Figure & Exsaple of eutput fer path length less than 4000 km (Nev Delhi foF2)
Figure 3 Exampls of outpuc for path length greacer than 4000 km (Osle foF?)

12

oy

oy



o |

(2403 ©150) Gavd 212312 awa1¥ Fuoy v 103 3andano jo eﬁaadxm@o sndyy

LY s°0T 041 =M 0’91 §°81 ('s1 91 g6z w9t S99 80
9°'61 0'€Z T'61 (2 Ly 6°0z %L1 St n°07 0'% S'81 (L0
T°TT 1'97 8’1t it v 61 82 061 1 6’91 §°LT =»'¢l 90
§°¢Z 0°0€ 0°'sT 1 01z L°wz 970z £l 161 L£°L1T 9°¢1 SO
€S §°6T 89 O 9:2z 9°9C vz U vl 912 991 %0
€12 0°sT 807 61 6'¢Z 18 7 11 107 L€ T°'81 ¢t0O
0'LT 002 L7911 81 1'62 s'62 970 01 1°61 §°22 €£L1 20
T°$1 6°L1 6791 L1 062 29 €9 60 0°8T T°T1Z €91 10

104 4NK 4Nk 1N lod J4nW  anww  1n lod 3dnN  doWe ln

0°0%1 "ON 1OdSNNS 0661 ¥3IFO1D0

211 ¢l T W 8’8 %01 98 91 £°07 %'l L8180
€1 L9l €71 €1 1T°'01 811 66 1 PR 3 GEN T A SN A R4
91 (91 6°€1 T T°11 1°€1 601 %% 8’01 ('C1 8#°6 90

‘91 6'61 9'91 12 FAR S S 2 4 S T § SN 4 801 (21 ®°6 S0

“v

1°¢1 1’0o £'91 OF ¢zt 991 T 11 7't 6°ST 611 %0
7'l 6791 1'%1 oa. 9°¢l 091 €€l 11 9°91 1741 T°€¢1 tO
6°01 821 (01 81 t€'¢1T 0'81 0's1T 01 L'g1 1°91 w'el to
i's €01 §°8 L g'81 T 1Ll 60 €'z ¢'91 TI1 10

o4 4R 3NN 1N lod 4nk  dnwe 1N o4 JanKk  Je  In

AN 001 uad XI RIVd ONOT
0°¢10€C 8°20E%1 £9°19Z 61°8€T MO0 800 1§ 317161 St8°€C
o STIIR SKLNKIZV ROGNOT OL 41 AR 01 AINQAS

- 0'0% ‘ON 104SNS 0661 ¥IEOLD0

SLN3IID14430D 2303 0150
g-07¢ 1¥Od3I¥ ¥IDD - NOIIVNIWYIL3Q 104 QNV JNN TYNOIL1V¥3d0 JNK JISVYR

06 AINL- JA330W. KYHDOUZ






Exogram HFANT-6

HFANT -6 is the current vermion of a program written in Microsoft Basic for PC
evaluation giving the radiation patterns and directivity gains of a range of
antenns types in common use at HF, particularly for broadcasting. The program
is ptill under development and follows technical procadurss genearated within

s specialist CCIR Working Party of antenna ewparts. The types of antenna
avaflabla are:

MULTT1BAND CENTRE-FED HALF-WAVE DIPOLE ARRAY
DUAL-RAND CENTRE-FED HALF-WAVE DIPOLE ARRAY
DUAL-RAND ERD-FFD HALF-WAVE DIPOLE ARRAYS
TROPICAL ARRAYS

1

?

3

&4

5 HORI1ZONTAL LOG-PERIODIC ARRAYS
& VERTICAL LOG-PERIODIC ARRAYS
i
8
9
0

HORIZONTAL RHOMBICS
QUADRANT ANTENNAS . . . .t ittsre e reeeenneanes
CROSSED-DIPOLE ANTENNAS
VERTICAL MONGPOLES

-

A description of these types and their usage is given in ths Annex.

Formulas for the relative radiation in different azimuths and elevation
angles are incorporated for these different antenna types on the assumptions
that they are situated on flat homogenous imperfact ground, have radiating
slemante consisting of thin 1linear wires with simuwsoidal current

distribuctions. Directivity gain is obtained by numerical integration over a
aphers.

The program I1s supplied with inbuilt full operating instructions for the
salection of the anteanna type, its diwensions, frequency, ground properties
ete an lnput (Fig 1) and to specify the types of output required (Fig 2)}. The
full gain can take several minutes of computation depending on the PC used
and f» available an an option. Both tabular and graphicsal szimuthal patterns
(Figa 3 and 4) and elevation patterns (Figs 5 and 6) are provided. Thers is
alsc the wmo-called Sanson-Flamsteed presentation giving simultanecus
slevation and azimuth graphical data (Fig 7).

PAB/NID
January 1991

wevenseasnne GENERAL ANTENNA DATA we--evs-essscs

Antenna system file (.DAT} ........... .:
ANCONNA CYP® (..ouvonurrrramsannsriaennncitess
Ground dielectric constant (3 - 80)..... cerend
Cround conductivity (.00003 - 3.0 S/m}....... :
Operating frequency (2 - 30 MHz)..... NP

Number of elements in the same Tov (9 »ax)...:
Number of alements in the sams stack (9 max}.:
Deasl frequancy (2 - 30 MHz).........0nvnvant
Holgg: sbove ground (0.10 - $.99 wavelsngth).:
Slev angle (0 - 30 deg)....c..overiorrrananesd

Current zatio (0.1 - 0.9) .. . v inrannnnnst
Zlevation angle at manimum gain......... (deg):
Aziwuth angls at maximus gain........... (deg):
Directivity gain (ref. to isotrepic)..... (dB):

> Serike any key to continue <

Fie 1

ANT2A

2BAND CNT.¥D TUN.REF. AR,
L

.01000

10.0

1

1

10.0

0.50

0
.7

27
0
10.6

> Enter <P> for printouts <
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The chart in Figure J.1 gives som g g . . .
. * general guidelines for > . @ - -
::’:::.;:b::n::““;:: 5‘;;;"[1':“ type of sarvice according tooth:h:Ix:::; £ B E b b E
. on P
and medium/long-distance “r“e::l.!lorlus are considersd : short distance :g v = S 56 S
3 cxc =& 0 g i
A short distance service is under 5 PR ve o T2 5%
$tood hare to have q gy v : -
:?::Ezf;ggﬁ} :‘h;’cor:spmidl“ area can be covered vi:hr:‘i‘f;c:!au:m:o @ L3 - EE : :E &) 3
fectional antenna vhose bes 4 e 2EE o
;fcord:ng to the vidth of the sector to be u::i:lth cx‘: tbh'. .:hu.: B or=x =2 25 § §: §§
.n:::i.:.:n:al ;ﬂt.nn:l. dboth horizontal dipole curtain and log ptll"i:)d:c E‘ E 8_,. “ J.i; ;*
N be employed. The latter type is a sultib S rk s
operating frequency ra ) and array vith a vide i ~ - 59 : nd o
beamvidth. y range. a lov-to-medlus gain and large horizontal ol & ) - 2§ = Y
512 b 0o % 95 mm
Medium and long distance services can 8 " v £ - b
be considered 210 ££ i
bevond about 2,000 ke. Such coverage can be provided brt:n::;: : r;n" 218 £33 = = I g £
main-lobe elevation angle is small (6°-13%) and wh A% vhose ol A~ W f @ "o Ha Ba TN
- dependi whose horizontal beamvidch ] H ool S
tranpl " on the wvidth of the area to be served as seen from th L3 W o] - t vt g; ge g-t; f—" 2";
N sm “‘5 - s either vide batvesn 65° and 95° (generally 70°* the 3%% o L
etveen 30° and 45° (generally 13%), y } or narrov €5 =
/ Uw £33 v x
> 337 v =of
Transmitting Antennas 5 & & e
a s e (=]
Acrays of Borizontal Dipoles
The half vavel »
. nly wred l:eu;ngtuh dipole i3 one of the radiating elenants most H e
.00'-0“ Ly ua .a . ori(lontul dipoles can be used on their ovn, or X - o "
s arrays anged ' '
parallel. Y8 of dipoles atr collinearly and/or in 3 7:': & ‘j
Arrays of horizontal dipolas are used to obtain:- Sta 2 o i N: -: :
clox w oo £ 4 + #
- increased gain; als ¥ o 58°%°% w !
w| o u °a 3577 =
= improved directivity, il~ ® Lvo Se "' O
o | w oxae o
- sleving of main beam ¥i 3 : L]
Righer gai h HE a5 )
r gains are achieved wl s |
collinearly and/or stacking pnulg:l 'd"";‘:‘ll:."'m‘::“:ip‘:h“;].mn;. Y 8.3 g% <
beawvidth of the maf uce the 5% '
eamvide sain lobe and hence increase the directivity of the o 23. °©
P gE
The main beam of 9 .
tham oe. oy Tom so-bt horizontal dipole arrays vhich have more a - R
point may be slectrically sleved by feeding each stack c 90 82 v
or rov of dipoles vith equal currents having different phawaes. LS > § 20w
G o by
f <5 § o
. .: o
A b w
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Unidirectional patterns are generslly obtained by the use of a

reflector. This reflector can be comprised of either:

or

a}) an identical array of dipoles tuned to provide an optimum
front-to-back ratio over a limited rcange of operating
fraquencies. This type of reflector is known ae a "tuned
dipole® or "parssitic* reflector.

b) @ screen consisting of horizontal wvires vhich asct as an
untuned reflector. This ctype of reflector is knovn as an
"aperiodic” or "screen” reflector.

Non-directional short-range coverage in HP brosdcasting generally

requires the use of omnidirectional or nesr-omnidirectional antennas.

Arrays of horizontal dipoles arranged vartically

Arrays of horizontal dipoles arranged verticmlly {curtain

antennas) are reslized by aligning snd/or stacking half vavelength
dipoles in a vertical plane.

Tvo different basic feading arrangesents are used.
- centce~fod dipoles;
- end-fed dipoles.

In the centre-fed array, the dipole slement has its own
feading point. Antennas vith a nusber of pairs of half-vavelength
dipoles in & crov greater or equal to tvo, can be sleved.

In the end-fed array, tvo asdjacent dipoles offer & common
feeding point connected to a single transmission line. Sleving
capability is provided only for cases vhen the number of the pairs
of half-vavelength dipoles in s rov is even.

Curtain antannas using centre-fed elements ars of more modern
design and, as the cost of s mote complex feeding arrangement,

offer greater slaving capsbilities wvhen compared to the
corresponding end-fed type.

for example, and HR 4/.../... centre-fed dipole array vith
four feed points, can be sleved up to £30° and still saintain
accaptable sidé-lobe levals.

A corrwsponding WA &/.../... end-fed dipole arcay provides
only tvo feed points spaced at about one vavelength. This spacing
and the relsted feeding system vhich sets up a phase difference
betveen the tvo halves of the array, result in & practical sleving
capability of about ¢13* in the asimuthal plane. Grester sleving
results in sn undesirably large-amplitude sidelobe having a
maxinum gain value vithin 6 dB of that of tha main besam.

The main features of a horizontally sleved antenna are:

~ the main beasm i3 no longer in the direction normal to
the plans of the dipoles, nor is 1t symagetrical about
the axis of the direction of the aleved waximum,

- the forvard horizontal radistion pattern is no longer
sysmetrical with cespact to the direction normal to
the plane of the dipoles,

- the backwvard radiation pattern 1is no longer
symmetrical with respact to the direction normal to
the plane of the dipolas, nor iz it on the axis of
the direction of the slaved maximum in the forverd
pattern. Sleving the forvard radiation of an antenna
in one direction (e.g. clockvise) vill cause the back
radiation to slav in the opposite direction (l.e.
anticlockvise).

Arrays of horizomtal dipoles arranged horizontally

Radiation mainly concentrated st high alevation angles (up to
90°) and in most cases associated vith & nearly circular azimuthal
radiation patterns is achieved by using arrays of horizontal
dipoles in a plane parallel to and at a given height above the
ground.

These antennas, also called tropical antennas, are often used
for short-tange brosdcasting in tropical iones and consist of one
or more rove of half-wvave horizontal dipclas at a height above
ground usually not exceeding 0.5 vavelength.

Slaving of the sain beam can be achieved by varying the phases
of the feed current in the elemsnts of the same rov.

The resulting pattern then shove a wore or less pronounced
main basm tilt thus providing & directional effect useful for
specific coverage zituations.

Ounidirectional arrays of horizontal dipoles
Quadrant antennas

tThe sisplest form of quadrant antenna is repressnted by
an arrangesent of tvo end-fed half-vave dipoles placed at 2
right angle. Another form of quadrant antenna sometimes
encountered in practice, tonsists of four elements placed at
right sngles in a box formation and fed at oppesite angles.

Quadrant antennas. may also be stacked to achieve a more
directive vertical radiation pattern and a higher dirsctivity
gain,
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Crossed dipole antenna

A crossed-dipola antenna consists of tvo centre-fed
half-vave dipoles Placed at a tight angle to form a cross. The
intersection point coilncides with the tadiating slement feed
point.

Log-periodic antennas

Log-periedic dipole AXTays are tapered linear arrays of dipole
elaments of varying length vhich operate over a vide frequancy range.
Vide band operation s achieved by assuming that different gtoups of
elements radiate at different frequencies. The spacing betvean the
slemants is proportional to their length and the system is fad using

The resulting radiation pattern is directional and has a broadly
constant characteristic over the full oparating frequeney range.

The usable bandvidth of the antenna depends on the relative
bandvidth the antenna can cover before unscceptable offecty are caused
by the smallest or largest element.

Rhomabic antennas

A Rhombic antenna consists of four straight vires of the same
length arranged fn the form of a rhombus. A typical rhombic antennas
has side lengths of = fev vavelengths and hasg a height of betveen
0.5-1.0 A at the middle of the oparating frequency Tange.

The rhombic antenna differs from the array of dipoles since it
belongs to the travelling-vave antenna category, i.e. the currents in
the conductors of the antenna are substantially travelling waves
origineted from the feeding point and propagating through the wvires
tovards the terminating resistance.

A considerable amount of pover may he lost in the terminating
tegistance and represents the price that has to be pald for some
desirable features such as simplicity of construction, relatively vide
bandvidth of operation and high directivity gain.

The rhombic antenna has been axtensively used for HF broadcasting
but is no longer recommended for this purpose as:

- the main lobe is narrov in both horizontal and vartical planes
vhich could result in the required service are not being reliably
covered because of the variations in the ionosphers;

- there are a large number of sidelobes of a gize sufficient t¢
cause |ntecference to other broadcasts;

- s significant proportion of the transmitter pover is dlnttpnt;d ia
the terminating tmpedance and in the sidelobes.

Vertical monopoles

Vertical monopoles are seldom ysed in HF broadcasting due to their
lov gain and non-directional propacrties. Their main application is
confined to short-range omnidirectional broadcasting vhere sconomical
and/or site constraints do not allov for the installation of radiating
structures vith better performance.
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Program REP-894

This program, following the technical procedure of CCIR Report 894,
calculates basic MUF, signal fleld strength, signal/nciss ratio and basic
circuit relisbility at HF on & point-to-point iomoepheric link for a series
of input frequencies at a number of diffsrent UT in & given year-month.
Bacause the calculations invelve a lot of fnput twabers a cursor-intersctive
display with prompta (s provided. Since too, often there is a raquirement to
change only a limited number of Input values for successive celculations, ag

for a later year and month, input data sets can be assesbled and stored in a
diractory for subsequent use.

PAR/MID
January 1991




Input data

Paramstere rvequired to spectify s circuit

Input dats requiremants are as indicated below. Unite in which
quantities are expresesd ss shown on the displsy.

Circuit/opareational paramstere

(1) Letitude and longitude of the trassmitter and receiver.
(14) Mosth, smoothed sunspot wumber and calendar year.

{111) Frequenciss (maniwwe wumber 10).

(iv) VUniversal Times.

Systom parametsrs

(1) Transwittet power, wninimum ssgle of elevation to be
considered, tramsmitter antanna type and borseight bearing.

(11) Receiver bandwidth and tequivred 3/¥ ratio; parcentage of the
days of the month for wvhich the vrequived 5/8 racic meet be
attsined; receiver antenma type and bearing.

Noise background at receiver

Man-nade nciss environmental category or ssaswred noises intensity.

Antenns tn- Ll )

The edit dieplay lists sntenna types fer which the getu 1
specifiod 15 an antenss package oupplied (see Table | for
additional informatiomn). The program sllews only traasmitting
antennas. Use of an {sostropic receiving satenna ie sseumed.

Requirad output opeion

Five ssparate printout forms sre provided together with one RAL
graphice output and eix CNET graphice owtputs.

Cursor-fnteractive fnput

Three displays are provided

{1) An Input file display listing the circeit dets sub-mats of
those circutte hald in the divectery. (Figure ).

(11) A edft display which itste all the parameters of & given
circutc data sot. (Figers 2).

(111) A weltiple ves display which can be conposnd In order te
perfors succeseive calculationa for particelar efrcuis
coubinations. (This con slee be weed for a ostngle cireutin),

A selection of operatiens se described belew, s aveileble with
these dieplays.

On loading REPSP4-2 & Terbe Pascal program (INPEYAT.DXE) 1o called
and the Lnput file display ts viewed.

Caleulacions cam be performed i ilaput file displey mode, multiple
circuit ree mode or edft display mods.

Input file display wmode

With the cursor kays an individusl cireuit con be hahlighted and

then using the funcclom keys FI-F$ variows opsrations performed on
ic.

Cursor highlighting actions are as fellowe:
Up arrow: woves cursor wpvards ome circwit im liet
Down arrow: woves curser dowwards ome circuwit

Page wpt wovas curser te firet circelt om naxt page
Page down: woves curser te first circuit om pravieus page
Rowme: Boves cureot to first circwit ia directery
End1 moves cureer to last civcwit ia directery

Pressing the AETURN key aleo moves the cursor dowvawards one antry.

e



The designation of the function keys Cfor {ndividval ecirceit
oparstion it

71. Performs calculations end sends output to printer

P?. Parforma calculations and sends sutput to the VDU

7). Performs calculations and sende ewtput to & disk file

PA. Potere adit display snd res mode

73. Enters weitiple circuit sssenbly and rus scds

6. Delates the circuit data set frem the directory

F1. Revumbers sivcult data sete

r8. Quite progrem

Multiple-circuit assembly and run mode

Thie factllity, vhich is entered by pressing hey V3, provides batch
running of wp to 30 civrcuits at a timwe. Batchas are sssenbled and
res. Por asesmbly, civewite included ia the directery are veviewed
by placing the cursor over ths circult woms weing the arvow have,
A particular eircult 1s salected by pressing hey T4 (in vhich case
a Mghlighted number appears naxt te the circwit mname and tha
cursor moves sutomsticslly te the next eircwit of the diractory).
The rumning total of swaber of etrcuits selected appasrs in the top
tight-hand cornet of the screen.

The deaignation of the function keya fer wmltiple elrcuit sectiom
and Tunning fs:
P1. Nune sultiple circuits and sande cwtput to printer
72. PRuns sultiple circuite and sends owtput teo YU
7). funs sultiple circuits and sends output to s disk file
F4. Selacte a circuit for & switiple rwn
75. Quits multiple run selection faetllicy

2dit dleplay end Tun mode

After pressing the Fé key whilet in tha input file display 2 nev
screan display sppeare glving in the top half a lieting of
paraseters for the previously highlighted eirenit. The <cursor
appears highlighting the first pavameter {the ¥ethod).

Perametavs ara revieved by wsing the arrow kay cosmande: Thesa are

Y

as followe:

Up arrow: woves wpwards one partmeter

Down arrov: woves dowrwarde ons parameter
Laft arrow: woves back one parmmater in liet
Right etrow: moves onto next paramater im list

Also the RFTURN key wmoves onto mext paramster im list.

Evary time the cursor {s moved a corresponding sessage ie dlsplayed
towards the bettom half eof the scresn, oxplainiag wvhat ths
parameter is and sdvising the wser regarding the limite lwpesed and
wnits to be ysed. Te changs & parameter just meve the cursor ovar
it and typs in the sew value, followed by s ‘EETURN'. A mmal)
sassage appears im wmid-ecreen to advise of ifavalid entries, f{n
which case anter agaim watil the value is valid.

The backepace key can be wsed te dalate & character.

An exemple of edit display formste is shown is Figure 2.

In the edit displsy and Tun mode the functiom keys are employed se
follows:
Fi. Performs calculations for viewed circuit and sends
cutput te priater
F1. Performs calcwlations for viewed cirewit and sends
output te VDU .
¥3. Performs cslculations for viewed circuit snd senda
output to a disk file .
Fi. Stores sdited circuit dats set in imput file dicectory
73. Quits edit sode and returns to input file display wode

Antanns characterietics

The program incorporates s transwitting antenns gain package for a
ousber of comson antennas used in NP broadcasting (see Table 1).
These ars arrays of half-wave dipoles with or without reflactor:

- Arrays of horisontal half-vave dipoles without raflecter are
destgnated as N u/n/h



- Arraye of horizontal half-vave dipoles with passive reflecting
slements of idenrical geometricsl otvuctures elitusted at a

distanca of L/4 behind the wain sntenss are designated as M
a/a/h, vhare ! te the wavelength,

. m 19 the number of half-wave dipoles in each row
. o 1a the nusbar of rows spaced half a wavalength apart ons

above the other
. b 1s the haight above the ground in fractiens of wavelengeth of

the bottom vov of dipoles.
Two other antennss are aleo incleded.

- {sotropic aatenns

- wvartical half-wvave dipole over s perfect grownd

Trangmitter snd receiver coordinates vepresentstions

The coupans pointing (W, X, 83, V) way be fmmedietaly before or
after the numerical coordinate or, fellowing IFRD practice, betwesn
the integer and fractiomal parts. Exssples eof thase three forms
are N31.56,51.%% and 31M36 respectively. Tha quantities W32 and
SIM are fiaterpreted as 32 degrees morth. Thase options are
edditional to be sbility to input coordinates either in decimal

Jdepreea or degress and nfwutes.

Takle 1 Antsnna tvpes

Antenna ho:::::ul :::.::'l‘-::

nusber Type beamwidch (*) Gein (dBt) )
0 Tsotropic 360 (-3 4¥) 0 -
1 m &/4/1 35 (-6 4w) 22 ?
2 MR 4/4/0.8 33 (-6 #3) 22 ]
3 R 4/4/0.3 33 (-6 an) 21 ’
4 M 4/3/0.% 3 (-6 43) 20 12
5 WR 4/2/0.5 35 (-6 4) 19 17
[ MR 4/2/0.2% 33 (-6 43) 18 13
7 ® 2/4/1 10 (-6 ) 1t ?
8 KR 2/4/0.8 70 (-6 4¥) 1% ]
9 Mm 1/4/0.% 0 (-6 d») 19 9
10 W 2/3/0.3 70 (-4 4B) 19 12
11 m 2/1/0.5 70 (-6 49) 14 17
12 mR 2/2/0.2% 70 (-6 4») 13 23
13 K L/2/0.3 110 (-6 48) 14 7
1) =R 1/1/0.5 80 (-) d¢m) 11 3o
15 m 1/1/0.5 80 (-3 d8) 8 30
16 Yertical 360 (-3 4) 4 30
17 BR 1/1/0.2% 128 (-3 48} 10 36
18 WR 2/170.2% 25 (-3 4a») n 3
19 E 2/1/0.% 53 (-3 4m) 13 30
20 mR 1/2/0.25 23 (-3 d») 1.5 n
2] 1 1/1/0.3 360 (-1 4») 7 36
22 R 1/170.4 108 (-3 d3) 7 ¥
4 8.5 Jo

n 1/1/0.5 ] 9 (-3 45



Output data
Five printout options and one RAL grephice smtput eptiea ars provided
embedded In the progrsm together with s CWET stend-alone graphics

pachage ylelding vin separats output optiems.

Fubedded output options

With each of the options indiceted im Table 21 data are presented for
sach selected UT and frequancy. TField strengthe, sigml/woise ratiocs
and MIT°s are wonthly sedian values sxcopt with Netheds 2 and 3 vhere
the pradicted signal/metees ratie 1s fer & user speaified required
percontags of the days of the month,

Table 7 Vubedded outpet options

Method Parametere
1 shywave field strength
2 signal/noise ratic
b ] frequencies with sonthly sedian signal/noise
ratic sax¢asding requivred valwe
& best frequancy from those of an input list
] graphical presentation of the times for vhich sser

specified frequencies are likely te propagate

[] axtended output

The following 35 limes of hesder informstion srs cowmon te all

outputls.

- 1ine 1 : output method : mathod = 1, 2, 3, 4, 3, &
progras varsion : fe REPE94-2 vers 1.02 24,.JAN.90
11ne : month, yesr, smoothed sunepot nwuber

2
1ine 3 : circuit {dentificstion : tramsmitter and raceiver names
&

]

- 1ina : transwittear and receiver geaographical coordinates,

srimuthe, path lengths in newtical miles and in kn

= lima 3 : ainisum angle of elavation (degrees)
tranenitter power (kW)
etandardination factors LI end LY (43)
stare of transition distance (7000 km)

In sddition there are?

= line 6: anteons typs and bearings for tramsmitter and receiver
(1ine & 1s not available with Methed %)

- line 7: percentage of days for which the required sigwal/wciss
ratio wust be attained st the LUF (takem is the prasent
progrem to be 30), ssn-made neise emvirommental categorv
(1+4) or wear wpecified ) WAz woine power 1 dDv, receiver
bandvideh in Ns, and required sigmal/notee ratio (line 7 fe
not available with ocutputs & and %)

Kethod 1: RSS wedisn skvwave field strength

For sach selected UY the following are tebulated

1) MUF, basic maxisws weable frequency OMNz)

{11) RSS medisn flald strength of tha strengest mode in dB sbove
luV/m of the WIT and for the different selected {requencies

(111) LUF, lowest usable frequency (MNs)

(iv) POT, optisum working frequency (MRx)

{v) OPMUY, opetational MOV (MWg)

An example of this method 1is given ia Pigure 3.

Kethod 1: Signal/noiee vatio for & vequired percentaga of time

The format ie ldentical to 4.1.1 except efgnal/noise ratios are given
for the required percentage of time (between 10-90Y of the wonth).
Exsmple of this method are given in Figure 4

Method 1: When & required signal/mofes retio ie achisved

When the required signal/nofee ratio, for the required percestags of
days of the wonth, 1e achieved (or enceeded) this 1o shown by s *;



o

othervise there 1e¢ & blank space.

Mathod &: Prediction of bast usable frequemey

Tha Ctrequency from aso imput list closest to the TOT 1s ctabulated
providing tha LUF is less thas the operatiomal WOF.

Mathod 51 RAL graphical presestation of LUF aad operstionsl MU

Graphical presentation over Zi-hours UT of the operational WUF, LUF
and those frequecciss from as input list, wp te & maximem of ) at &
given hour, for which prepagation is possible. VWhere wore thes 3
fraquencies can propagste those closest to the POT ave gliven. Typinmg
'P' in responss t¢ the question ‘Press amy key...' enables chie
output te ba priwted onm su online dot matrix prister. Any other
responwe results either im calculacions for the sext circuit or a
return to the input divectory.

An exasple of this method te illuscrated tn Figure K

Method 6: Extended output

In this tabulation (Fige ‘ and 7] ) folloviag the standard heasder
Inforwetion at each UT aret

- 1ina | : FREQ : Universal Time (UT)
besic maximum usable frequency, WIF (MNz)
input fraquency list (M3}
lowest ussble frequency, LUF (¥Nz)
optimum working frequency, FOT (Mix)
‘opcuuml MUf, OPMUF {Mix)

For the basic MU and the selected frequencies thoss aentries ara
followed by: iy '

- line 2 : MODE : Numbar of hope end propagstion meds
- $ine 3 : ANGL : Angle of slevation (degress)

1o

- 1lne & : DU : RSS sedian fleld strengths &t the recsiver
(4B above 1u¥/m}

< iine 5 : S/M 3 Signal/woise Tetics (4B

- line 6 : PS/W : Probability that the required signal/notee ratio ie
schieved.

CNET stand-alone graphics output package

The graphices progras CGRAPH, vhich 1is saparate from the RAL
graphice ., requires as input Che output dats
(CCRAPR.OUT) Ctom Wethod 2 and perwits separste colour presentation
of the folloving quantities:

Cireuit characteriotice

e e ———— O

The path and operating paramaters of s slogle circuit are displaved,

Basic MUF, operational MOF, FOT and LUT

Thase parameters are displayed as fuaction of freguency for the
hours 00-23 UT. An example s given im Tigure @ .

Fleld -tto_n'Lth. nolse power and wignal/noise Tatio

Rlstogrema of thease parametars are shown
1) for the hours 00-23 UT for a fraquency sslacted from an input

1iet (PigureQ ).
(11} for all frequenciss of the input list at & specified UT

Modes and angles of elavstion

Nistograms of these quantities are 11lustrated:
(1) for the hours 00-23 UT for a frequency sslected from an input

1ist
(11) for slt fraquencias of the {mput 1ist at & specified UT

2

oy -
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Example of REPA9A2 input file display




METHOD REPOP4-2 VIR-1.02 24.JAN. %0 PAcE 1

Jun 1984 38 - 10,
SLOVCH DOVRBLS AZINUTHS L] S P L+
31.3%0 N 0.37 vV 30.10N 480X 11137 293.10 3.4 39%.2
MIN ANC Y ODEG, PVK  1.00 KW, XLI 2.0 DB, KLY -4.1 DB, FIT DIST 7000. XN
TX-ANT 1SOTROPIC TBEAR 0.0 RX-ANT 130TROPIC SBEAR 0.0
wr 30 NOISE CATEGCORY 1 JO00 NI AX MOUTM REQ 8/ ) DB

ST1u
JANS SLOUGH -

MEDIAN FIELD STRENCTH POR STRONGEST MODE IN DB AMNE 1 WAL 118 Ccobk

UT MUr DU 2.0 3.0 5.0 7.0 9.3 12.015.010.0 21.3 26.0 T FoT ohwY

1 4.5 40 37 38 38 2 34 -3 =33 33 33 -3 2.0 4.6 5.4

2 4.7 39 A0 38 33 <16 <34 34 <33 <33 .3 .33 2.0 4.0 A7

3 4.2 03 40 3 34 219 -3 -3 -3) 33 -33 L)) 2.0 3.9

4 64 39 41 A1 37 -3 o34 <33 <33 .33 233 -32 2.0 4.2 4

S &9 3 36 3% 3 13 .35 34 =33 <33 33 -1} 1.0 4.3 3

’ . ¢ 3.3 M 1 :‘l » % % -3 -:; -3 -:: «33 2.0 4.9 3.8

; 7 5.7 3 20 23 33 29 .11 37 33 <33 34 - 2.0 3.3 4.2

Skywour fleld strength 2 60 3 12 19 32 30 -9 37 .36 35 34 3 2.6 5.7 6.6
signal/noise ratio. _ 9 6.2 3 3 16 30 30 -3 38 37 .36 <33 34 3.0 3.9 &)
frequencies excceding required 10 6.4 33 -1 10 29 29 .7 .39 3 -3 -3 -4 24 4.1 87
dest frequency from input list ' : 1 63 32 -4 & 28 25 -1 ':' "; ;: ;; M 3T 62 b
Ty - v : - 4 - - - - - . . .

graphical display of LUF nyd 0 ‘ . if :: :t : : :; :: :7 «’n :c -3 -3 :; :: :: ::

A 1 s 14 6.4 N ] 11 byl 26 -11 -¥M 37 236 -33 -3} 3.4 &) [ Y

13 6.2 33 & 13 3 26 -23 3 .37 -3 -3 M 1% 3% 4.2

_ 2 e , 16 3.9 33 12 18 ;s 423 40 <38 .38 37 -3 L4 3.6 6.2
et il ' 17 5.8 32 20 4 3 28 .17 39 38 37 37 .36 2.0 3.4 6.4
BRERERRERIESZ2ZE o 18 6.2 35 28 33 33 33 -1 38 .37 -3 -3 -3 2.0 3.8 6.8
4 RUN PRINTER /P RUN VDU B/ 19 6.4 38 33 37 37T 3T 14 -3 -3 L33 A3 SN 2.0 6.2 70
- 1 STORE CIRCUIT F5 @ QUIT EDIT 20 6.8 3 39 3 3 3 19 33 .33 o33 .33 -3 1.0 6.4 7.8
21 6.6 3 3 3 3 3 13 3 .33 35 3% .3 2.0 6.1 7.2

22 6.0 3% 3 3 3% 3% .7 .35 I3 -3 oM M 20 6.1 T4

20 $.4 39 3 37 I 21 <% 235 .33 .33 M o34 2.0 3.3 4.4

26 4.9 3% 3 37 39 16 -3 )3 33 .33 3 -3 2.0 3.0 3.9

Figure 3: [Enample of Method 1 eutput
Flgure 2: Enasple of edic display

v

.



- NETHOD 2

REPOPS-T VER-1.07 24.JAN.90

Jum 1986
SLOUCH DOURARS
51.%0 w 0.37¥v so.loN

MIN ANC 3.0 DEC, PR
TK-ANT 1SOTROPIC

LUF 30

10,

44608

TeEAR 0.0
NOISE CATEGORY 1

AZINCTRS
11117 1510
1.00 M, XLZ 2.0 DS, KLY -4.1 DB, PTZ DIST 7000, EX

AX-ANT 1BOTROPIC
3000 HZ RX BOVTH

NEDIAN SICNAL-TO-NOISE RATIO FOR STRONGEST NODE IR D8

ur wr

1 4.5 28
72 42
J 42
& A4
$ Av N
& 3.3 7
7 3.1 2
1 6.0 2
9 6.1 23
10 &.4 24
11 6.3 23
12 6.3 23
13 6.3
16 6.4 2
13 4.2 23
1€ 3.9
17 3¢
18 6.2 26
17 6.6 29
0 4.8 W
L 6.6 2
1 4.0 2
2y 5.4
n &Y 28

LY
n
7
|
T4
14
L]
-1
-8
1)
-17
-14
-14
-12
-¢
-1
?
13
n
2%
23
26
12
44

k{3
¢
26
3
F{
n
1s

]

3
-1
-4
-4
-3

[

4

7
1)
2
b1
28
23
23
]
25

b 2.0 30 %0

7
24
L)
27
] )
2%
26
n
n
19
18
18
i8
1y
n
21
24
24
27
4
b ]
"
28
28

1.0
-8
-3¢
-29
=12
3
13
0
12
2
n
1
18
19
17
17
16
0
%
29
»
F4 )
26
18
¢

9.5 12,0 13.0 18.0 21,9 2.0
-3 -

42 -&0 - -3
42 A3 -39 .38 .M .37
-4 -41 -3 .M .3 .3
42 40 -3% .30 .37 .M
«42 -41 3% 38 .37 .M
84 .42 -0 .39 .3 37
«29 43 AL <MD -3 .38
“16 Ak A2 4D .39 .38
12 43 A2 81 . .3
~l14 .43 .4 .41 .AD .38
=18 46 .43 AL -40 -3
«21 46 43 AL -0 -M8
26 -A4 -43 AL 40 -3
~20 .46 .A) &) A0 -3
31 63 A3 -A1 40 -3
33 A7 -4h A A2 AL
=23 .46 4A .42 .41 -0
% -A5 A3 A2 .AL .40
6 -4) A2 Al M0 )
Il .40 41 40 40 -3
S 43 -4l A0 A0 )Y
13 <42 AL A0 -3 .M
A2 A2 AL A0 3 M
&4 A2 AL A0 .} -38

Figure 4: Exsmple of Method 2 outpuc

/0 S|
L | | m
ns. l 3e3.2

ABEAR 0.0
REQ SN S DB
ITs conz
Wwr ror omwr
2.0 46 3.4
2.0 4.0 4.7
2.0 39 46
2.0 4.2 &y
2.0 4.3 133
2.0 4.9 38
1.0 3.3 .2
2.4 3.7 &8
3.0 3.9 e
16 61 e
J.7 6.2 &
17 6.2 6.8
3.¢ 6.2 ¢
Ja 41 4.4
.9 3.0 4.2
2.4 3.4 4.2
2.0 3.4 ¢4
2.0 3.3 6
2.0 6.2 7
1.0 6.4 713
2.0 6.1 1.2
2.0 6.1 71
2.0 3.3 6.4
2.0 3.0 3¢

Figure §

Lol 5 Kbbooi & VRR-1, 00 1. ity oy

- PRESS ANY KEY FOR NEXT GRAPHICS PAG

Example of Method 3 output



SLOUGH

313N

NETHOD 6

I

DOURBES
0.37¥ 0.100MN

1984

HIN ANG .0 DIC, PR
TX-ANT 150TROPIC

wr %
UT MWur
13 6.3 2.0 30
ir2 1z 1t
3 20
b ) Y ]
) .16 )
9 .07 .26
14 6.4 2.0 )0
ir 1 18
3% 28 M
3. 0 1
23 -2 ]
.93 .11 .M
13 6.2 1.0 3.0
~1re 1R iR
6 20
3 ¢ 13
3 -4 L]
95 .21 .
16 5.9 2.0 30
R 1t 1t
3 2 o
33y 12 18
F1Y -1 ?
S LT L N
17 3.8 2.0 O
1rz 13 15
% 0
37 20 14
13 7 1
9% . .78
1 62 2.0 30
1r2 it 1z
33 I8 28
33 1 M
% 1Y n
.97 .81 .%W
Flgure &

3.0
in

7
18
87

5.0
n

e
1?
N L)

3.0
in

n

3.0
in
3%

n
”n

3.0
in
33
b}
2%
4

5.0
in
33
»
24
.93

AEPETL-2 VER-1.02 24.JAM.9%0

SN -

10.

4008

HeAr 0.9

1.0

.0

.n

WOLSE CATECORY 1

AZIlWUTHS WP
1M1.17 295,18

N Ml
n¥a
1.00 KXW, XLT 1.6 D3, NLY 4.2 DB, FYZ DIST 7000. ™M

ract

g

RE-ANT ISOTROPIC AR 0.0
3000 MI KX sOVTM

9.3 12.0 13,0 15.0 21.3 3¢.0 M

in

3
-17
-24
.0l

.3
i

36
-21
-28
.01

9.3
i

36
-23
-3l
.01

.3
\ri

b1
=23
<33
.91

9.3
ir

£ 3 )
-17
-23
.01

.3
ir2
33
-1
-9
.03

1t
20
~40
-Ad
.0l

12.0
is
28
-3
-hé
.01

12.0
12
28
-3¢
-43
.0

12.0
iz
w
40
A7
.0l

11.0
ik
1
-3
-46
.0k

Exasple of Mathod & output

18
28

-3

-43

0l

13.0
12

»

-7

-4)

R 1Y

15.0
1z
1
«37
-4)
0l

13.0
it
b
-
&b
.01

13,0
18

20

-3

iz 18
1
-3 3%
-4 -4
01 .0

1% moog
20 Ao,
-33 DU
-3 3/
.01 I3/

1.0 11.3 3.0 TN}
Ik 1B 1E NODE
2 2
=36 -3
A1 40 -39 S
01 .01 .01 F3/

10.0 21.3 26.0 M
1T 1 1E wmoDR
20 20 18 AmGL
<36 33 -3 DM
41 -40 -} EM
01 0L .01 P8/

18.0 21.3 26.0 IIQ
Ik 1t iz woot
2 20 20 ANGL
.38 .37 -37 P
43 A2 -4l S
.01 .01 .01 FR/M

18 ANoL
=33 Dy

18,0 21.9 26.0 yaEQ
1T 15 15 Mmoot
28 2% 20 ANGL
<37 .37 .36 DWW
42 41 -40 M
01 .01 .01 F3/M

18.0 21.3 26.0 MG
it 1t 18 MODR
20 ANGL

-3 DMWY

40 $/Mm

01 rsm

-3
-8}
.0l

KeQ s 3D

wr

3.4 6.2

3.8

1.4

.0

yor onwr

.1

3.9

3.4

63

6.4

4.2

6.4

SYDNEY 10 WV LP
N BT

HETHOD & REPESL-2 VER-L.02 24.JAN. 90
oct 1990 350 « 140,
LONDON ALIMUTHS
31.00 0 0.10W 138.19  241.6)

ract

w wn.

o
11420.8 1)014.)

MIX ANC 3.0 DEC, PR 10.00 WV, KLI 2.8 DB, KLY -4.2 DB, FTZ DIST 7000. KN

TX-ANT MR-2/4/0.0  TOUAR 14.0 AX-ANT 1SOTROPIC RBEAR 0.0
wr 30 i -133 NOIsSE DWW 1 HZ RX BOVTH REQ $/0 47 DB
T wWr LUF FOT OMMUF
216.9 5.0 7.010.0 14.016.0 22,0260 0.0 0.0 6.0 g 14,1 17.) 20.3
S oLl e
29 -138 33 -1 23 30 28 11 -999 .99% 99 DWU
$3 -118 -32 22 A7 54 3} A7 0 o osm
76 .01 .01 .01 .48 .79 .76 .30 .00 .00 .00 Fs™
4 16.1 5.0 7.010.014.0 19.0 22.0 26,0 0.0 0.0 0.0 FREQ 11.4 }4.4 19}
A T v
33 -82 -20 16 31 33 28 19 -999 .99 999 DM
37 -42 1 3 % 37 33 & ] [} o s/
.87 .01 .01 .08 .83 .87 .77 4 .00 .00 .00 F3/M
€13.2 3.0 7.010.0 14.0 18.0 22.0 260 0.0 0.0 00 TAEQ £.0 1).4 13.8
S -
M <13 17 3 N N N 3 999 999 999 DWW
61 5 38 37 61 M A 0 o o sMm
9% .01 .12 .88 .9 .8} .3 .01 .00 .00 .00 F3/M
0262 5.0 7.010.014.018.022.02¢.0 0.0 0.0 0.0 FREQ 4.4 200 ).
A v~
43 33 a8 % 38 33 31 46 997 999 -99% DMV
7L 3 6 18 M W 7 N ¢ Q o sMm
99 T4 9% 8T .99 P 9% M 00 .00 .00TI/M
1024.2 %.0 7.0 10.0 14.0 16.0 22.0 2¢.0 0.0 0.0 0.0 M 12.3 4.7 290
A v
N -120 -4 7 031 3 3 37 -9 990 999 DI
6 -100 .20 N % § & & 0 ] o sMm
9% .01 .01 .01 .61 .93 .9 .92 .00 .00 .00 PO/
12 21.7 5.0 7.010.0 14.0 15,0 22.0 26.0 0.0 0.0 0.0 mEQ 19.7 22.7 12¢.1
-~
6 291 -1a1 -7 1 20 26 27 <999 999 -390 DNV
31 <271 -120 -3 T4 & 31 32 0 ¢ osm
48 .01 .01 .01 .01 .3 .6 .72 .00 .00 .00 Mmm
Figura 7 . Puether sxample of Nethod & eutput
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__FIELD STREN.TH ) SN
e R e L ~ BASIC fup

Figurse % : Example of CNET graphics pressntetion ef field strength, noiss
pover and signal/noles ratio for s sslected frequency Figure § Example of CNET graphics presentation of baseic and operational
WIF, FOT and LUF
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